Voth' first recognised this rare condition in 1962 and defined it as arachnocytosis of the heart muscle. In 1965 Hudson2 referred to a child who had died in atrial tachycardia and whose heart showed an unusual form of lipid storage disease with no other organ affected.
Voth' first recognised this rare condition in 1962 and defined it as arachnocytosis of the heart muscle. In 1965 Hudson2 referred to a child who had died in atrial tachycardia and whose heart showed an unusual form of lipid storage disease with no other organ affected.
The cases reported have been predominantly in females and under 24 months of age. Various arrhythmias, mainly tachycardias, have been detected before death in several cases. Sudden death in an apparently healthy infant, however, has been documented in several others.
At necropsy the heart is enlarged. Histological examination shows myocytes with a swollen, foamy, and granular cytoplasm. Ultrastructural studies have shown that this granularity is due to increased numbers of enlarged mitochondria.
The aetiology is unknown, but a genetic basis has been proposed, based on the strong female preponderance. 3 The following case reports add further evidence to a hypothesis of a genetic aetiology.
Case reports CASES 1 AND 2 Two children were born to caucasian nonconsanguineous parents (family A), were separated by an eight year interval. A third sibling, a 7 year old male, at the time of death of the second child, is alive and well at the time of writing.
Accepted for publication 4 September 1986 Case I A 4 month old female infant was admitted to hospital with a history of failure to thrive and in severe heart failure. She was pale but not cyanosed, with a systolic murmur at the left sternal border. The pulse rate was 160/minute. She died eight days after admission in severe congestive cardiac failure.
Case 2 An 8 month old baby girl, sibling of case 1, was admitted to hospital in congestive cardiac failure. She had been completely well until six days previously, when she became sweaty and had diarrhoea. An electrocardiogram performed on admission showed a supraventricular tachycardia with a rate of 155/minute. She died 24 hours later. CASES 3 AND 4 Cases 3 and 4 were two of five children born to caucasian non-consanguineous parents (family B). There are no surviving children from this marriage. Two pregnancies resulted in spontaneous abortions at 12 and 20 weeks' gestation. Another sibling died of encephalitis aged six months and this child had no evidence of cardiac disease at necropsy.
Four children from previous marriages and liaisons are all alive and well at the time of writing. Case 3 Case 3 was a 16 month old male infant who had previously been well and suddenly collapsed and died at home. 329 330 Case 4 Case was a 4 month old male infant who had been unwell with a cough and loss of appetite for five days prior to admission. He had a severe pallor but no fever. His pulse rate was 140/minute, and there were no cardiac murmurs. There was moderate subcostal recession, but his breath sounds were vesicular with no added noises. Respiratory infection with possible septicaemia was diagnosed. He died 10 hours later after a cardiac arrest. CASE 
5
An 18 month male infant born to caucasian nonconsanguineous parents had been unwell for a few days with a rash and one episode of vomiting. His general practitioner found that the child was sweaty and feverish with a rash over the trunk. The chest was clear. Measles was diagnosed. Two days later he was found dead in his cot by his mother. Three other siblings now aged 10, 3, and 2 years are all well at the time of writing.
Methods
Random blocks from the free wall of the left ventricle (cases 1-5), right ventricle and interventricular septum (cases 1-4), and both atria (cases 1, 2, and 4) were either fixed in formol saline (cases I and 2) or buffered formalin (cases 3, 4, and 5). Specific blocks to show the conducting system were not taken. Best's Carmine stain (case 2) was used on frozen section and alcohol fixed sections. Two mitochondrial stains were used in case 2. The first was on formalin fixed tissue postfixed in dichromate and stained by Altmann's acid fuchsin-picric acid technique and the second was a block staining method.
In the latter-method blocks of formalin fixed washed tissue were placed in 1% osmium tetroxide in the dark for seven to 14 days, with two changes of osmium during that time. After washing in distilled and tap water the blocks were dehydrated, cleared, and embedded in paraffin wax-cut and mounted in the usual way. Mitochondria were shown as black granules. This gave the clearest light microscopic impression of the numbers of mitochondria.
Tissue from the free wall of the left ventricle for electron microscopy (case 2) was fixed in 2-5% phosphate buffered gluteraldehyde plus 5% sucrose, postfixed in 1% osmium tetroxide, processed and embedded in TAAB resin, cut and stained in uranyl acetate and lead citrate; and viewed with an AEI 801 microscope. In case 4 tissue from the free wall of the left ventricle for electron microscopy was fixed in phosphate buffered formalin, post-fixed in gluteraldehyde, and secondarily fixed in osmium tetroxide. Tissue from the paraffin blocks in case 3 was Suarez, Fuggle, Cameron, French, Hollingworth Light microscopic examination of the myocardium showed some fatty vacuolation throughout the depth S P , ; .~~~~~~- of the wall in most areas. These stained positively with oil red 0. The cytoplasm had a granular appearance and did not stain for glycogen, except for the normal small amount in the subendocardial zone. The appearances were similar in all the chambers but tended to be most obvious in the left ventricle. The granular cytoplasm gave a positive reaction with the two mitochondrial stains (fig 2) .
Ultrastructurally the myocytes contained large numbers of mitochondria in wide pools between scanty, morphologically normal, myofibrils (figs 3 and 4). The mitochondria were concentrated centrally IIiiiZ 331 in the myocytes and not under the plasma membrane. As well as being unusually numerous, the mitochondria were rounder and larger than normal. Their maximum diameter was about 1-9 gim, but many were more than 1 25 im. Many contained small dense bodies which correspond to the mainly calcified bodies observed in several conditions,5 including various caridomyopathies. A few mitochondria contained parallel arrays of microtubules 700 nm in length. Most of the mitochondria showed rounded dilatations of the cristae. Several mitochondria contained rounded aggregates of glycogen. 18 19 and oncocytic cardiomyopathy.Yo These cases present either as sudden deaths, or, more commonly, with acute illnesses lasting a few hours or days. In the latter instances electrocardiography shows a variety of arrhythmias including runs of supraventricular and ventricular tachycardia and Wolff-Parkinson-White syndrome.' 3 6-9 12 13 15-18 20 The principal necropsy findings are in the heart, which is usually grossly hypertrophied. Yellow nodules or a more diffuse yellow discolouration are found in the myocardium, often as subendocardial lesions. These are mainly found in the left ventricule but also commonly affect the right ventricle and both atria. In our four familial cases the left ventricle was diffusely hypertrophied and had a pinkish pallor rather than a 
Conventional light microscopic examination shows large myocardial fibres with granular cytoplasm. Stains for mitochondria are positive, and there may also be a few lipid globules. It has been suggested that the lipid may be derived from mitochondrial membranes. 16 This view is supported by our ultrastructural findings of membrane bound fat vesicles in the mitochondria. Electron microscopic examination shows swollen cells distended by large numbers of centrally located mitochondria. At the periphery of the cells there are myofibrils, leptofibrils, and occasional lipid vacuoles. Most workers regard these cells as changed myocardial muscle cells. Our cases showed a similar appearance to those previously described.
Twenty one of the 26 reported cases were female (where sex was stated), and no other affected members of the family were described. This female predominance has led some authors3 to suggest a possible X-linked disorder.
Other authors89 have implicated a viral mechanism as an aetiological factor. In some instances there was a prodromal illness, which, they suggested, may have been due to a viral infection; this resembles the presentation of case 5. These proposed aetiological factors do not explain the female predominance or the cardiac hypertrophy.
Silver et al20 described a case with oncocytic change in several organs, including salivary gland, and have postulated an early antenatal rubella infection as the cause, with subsequent arrest in development of myocytes in the myocardium. Our familial cases are unlikely to be due to this, although we cannot rule out a non-specific effect of different viruses in early pregnancy.
Our familial cases occurred in two sets of siblings, one set male and the other female. Both showed the morphological features of foamy myocardial tranformation of infancy on gross, light microscopic, and electron microscopic examination. The mother -in family B had four normal children with two different sexual partners prior to the current marriage, which had resulted in three liveborn children, two of whom died of foamy myocardial transformation of infancy and one of whom died of encephalitis with no evidence of cardiac disease on gross, light microscopic, or electron microscopic examination. Family A had three liveborn children; the surviving sibling was seven years old at the time of writing.
From the family histories of these four cases it would seem likely that foamy myocardial transformation of infancy may be an inherited condition, possibly due to an autosomal recessive gene rather than an X-linked condition, as has been previously suggested. A simple autosomal recessive condition, however, cannot explain the female predominance of the reported cases.
It is possible that the changes of foamy myocardial transformation represent the end result of injury to the myocardium. Different aetiological factors may be responsible for similar appearances in the heart of susceptible subjects. This might account for some of the apparent disparities in the presentation of the reported cases and the differences in distribution of the foamy change within the myocardium.
The Swank-Davenport method for degenerate myelin fibres2`was successfully adapted to show mitochondria in case 2. The lipid in the membranes of the mitochondria is responsible for the positivity, and, although non-specific, has also proved useful in oncocytomas.
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